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Title- SYSTEM AND METHOD FOR AUTOMATIG REGISTRATION 
NOTIFICATION FOR OVER-THE.AIR ACTIVATION 



1 Tedmical Fidd 

2 Hie invoition broadly relates to over-the-air activation of mobile wireless tdq)h6nes 

3 and more particulariy relates to a method and apparatus for providing routing information to 

4 send a registration notification from a mobUe switching center to an over-the-air activation 

5 processor in die fixed supporting network. 

6 Background of the InTention 

7 The term "mobUe station", as used herein, includes a comprehensive set of mobile 

8 telecommunications units tiiat share the common property of commu 

9 a base station in a network by means of electromagnetic w MobUe stations include 

10 mobile tdcphone devices su<* as mobile wirdess,tdephone sets and ceUuto 

11 tiat are primarily designed to exphange voice information with a base station. The term also 

12 includes mobUe data communications devices such as pagers, mobile fecsimile machines, and 

13 global positioning system (GPS) veMde locator devices tiiat are primarUy designed to 

14 exchangedata. The term "mobUe station" also includes hybrid devices such as personal 

15 communications services (PCS) units, tiiat luive both telephony and facsimile communications 
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features. Communications by mobUe stations can be by radio waves, such as are used in 

2 cdlular radio telephony, However, mbbUe stations can also communicate over 

3 electromagnetic links that include Earth-Oibiting satellites, or alternate dectiomagnefic links 

4 that include optical or infra-red radiation. 

5 Where the base station is connect^ in a fixed supporting network to other 

6 commmucations nodes, the network lequiies routing information for tiie mobUe station to 

7 enable tiie otiier communications nodes to send information to tiie mobUe station. 

8 Registratioh is tiie process used by a mobile station to announce its current location and to 

9 enable tiie fixed supporting network to direct incoming calls to tiie appropriate base station. 

10 When a mobile station is brought into tiie operating range of a new base station, tiie mobile 

11 station must announce its current location. In order to accomplish tiiis, tiie mobUe station 

12 must send a message witti its mobile identity number (MIN) to tiie new base station. Hie 

13 MIN is a number assigned to tiie mobile station by tiie fixed supporting network to enable 

14 billing tiie customer for sendees and to enable tiie network to route incoming calls. The 

15 1^ must be programmed into tiie mobile station prior to tiie first time tiiat tiie um^ 

16 by tiie customer. This process is called activation. 

17 For example, normally, a mobUe wireless telephone set may not initiate or complete 

18 radio telephone caUs until it is registered witii and autiiorized for service by a service 

19 provider. Mobile wireless telephone service providers require that any new customer take 

20 tfie mobile wireless telephone set to an autiiorized service center for programming so tiiat tiie 

21 telephone set becomes autiiorized for service in tiie network. Information must be entwed 
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1 and stored into the mobile witness telq)hone set which is specific to the mobile subscriber 

2 and specific to the desired service for the set. In cellular mobile telephone communication 

3 services, for example, such information is referred to as number assignment module (NAM) 

4 designation parameters. Examples of NAM parameters that the cellular telephone service 

5 provider now manually enters into the cellular telephone set include system identification, 

6 telq)hone number, access oyeihead class, group identification^ initial paging channel, 

7 security lock code, local use flag, A/B system selection, and MIN mark flag. The c^ular 

8 tdephone customer must presdlt the new cellular tdephone set to the service provider or a 

9 representative so that the NAM module, which constitutes approximatdy 30 bytes of 

10 infonnation, can be manuaUy OTtered into the cdlular telephone set. There are millions of 

11 new customers each year for cellular mobile telephone communication services. Hundreds of 

12 employees of the service provider or representative, located over a wide geographic area, are 

13 responsible for manually entering the NAM module into unprogrammed cellular tdephone 

14 sets for the new customers. This necessitates the use of a centralized data base to assist the 

15 service provider in coordinating the activation process. The service pro^ 

16 typically uses a workstation computw to oiter the customo^'s application data. The 

17 workstation is remotely connected to the central data base and sends the niew customer*!} 

18 application data to the data base for processing. The centralized data base may perform a 

19 credit check on the new customer, may keep track of available services, tdephone numbers, 

20 network access data, and other information, and then assigns the MIN to the new customer's 

21 cellular tdephone set. The MIN and other NAM parameters are transmitted by the 



3 



GLM:aeh 03/16/04 6541-65860 Express Mail Label No. EV339206233US 

Date of Deposit: March 16, 2004 

1 centralized data base back to the s^ce provider's workstation for manual «itry by the 

2 employee into the ceUular telephone set. This presents a cumbersome and costly procedure 

3 both to the customs as wdl as to the ^rvice provide. . 

4 Thus, there exists a need for a method and system to automatically route activation 

5 information sent over-the-air from the mobile wireless telephone set, through the fixed 

6 supporting network to an over-the-air activation prpcessor in the network, where the 

7 activation parameters for the NAM module can be prepared and automatically dlownloaded 

8 ov» the network and sait over-the-air to tiie mobile wirdess cdlular telephone set. 

9 Summaiy of the Invention 

IQ The need discussed above is satisfied by the invration, ^hich oiables an over-the-air 

11 activation message to be automatically sent from an unprogramnied mobile station to an over- 

12 the-air activation processor in the fixed supporting network. The activation message has the 

13 format of an ordinary registration message, but it is distinguished at tiie mobile switching 

14 center by including distinctive information tiiat is translatable into tiie n^ork address of the 

15 over-tiie-air activation processor. The dectronic serial number of tiie mobile station is 

16 recorded in the visitor location register associated witii the mobile switching cenXex, and the 

17 activation message is directed by the mobile switching center to a signal transfer point in the 

18 fixed supporting network. The signal transfer point translates the distinctive information of 

19 the activation message into the jietwork address of the processor. By contrast, ordinary 

' ■ • i- 
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1 registration messages would be directed by the mobile switching center to the home location 

2 register for the mobile station. From the signal transfer point, the activation message is 

3 routed, along with the identity of the mobile switching center,, to the over-the-air activation 

4 processor. There the activation process is initiated in response to the received activation 

5 message. The over-the-air activation processor then transmits the activation paianietos back 

6 to the mobile switching center, which then forwards them back to the mobile station, using 

7 the electronic serial number stored in the associated visitor location register. 

8 In an advantageous embpdimoit of the invention, the distinctive information in the 

9 activation message is an over-the-air activation function ID number that is the same for every 

10 mobile station. The over-the-air activation function ID number is programmed into the 

11 mobile station at the time of its manufacture. During the translation by the signal transfer 

12 point, the single valued over-the-air activation function ID number is translated into the 

13 network address of the over-the-air activation processor. In an alternate embodiment of the 

14 invention, the distinctive information in the activation message is the routing address, itself, 

15 of the over-the-air activation processor. 

15 In another alternate embodiment of tiie invention, the distinrtive information in the 

17 activation message is a sequentially serialized dummy value for Uie mobile identification 

18 number, abbreviated as "dummy MIN." A dummy MIN is different for each mobile 

19 station. The dummy MIN is programmed into tiie mobile station at the time of its 

20 manufacture. During tiie translation by the signal transfer point, each distinctive dummy 

21 MIN is translated into tiie network address of die over-tiie-air activation processor. Since 
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there is a smaU likelihood that a dummy MIN wiU be confused as a vaUd im hy the signal 

2 transfer point, this embodiment is less advantageous than the embodiment where the 

3 distinctive infonnation in the activation message is an over-the-air activation function ID 

4 number. 



5 Brief Description of the Drawings 

6 oUierfeaturesandadvantagesof Represent invention will become apparent from the 

7 following detailed description taken together with the drawings in which: 

8 Fig. 1 illustrates a network reference niodd, in accordance with the invention. 

9 Fig. 2 illustrates the physical architecture of the over-the-air activation network. 
JO Fig. 3 illustrates the information flo>y for over-the-air activation r^stration, in 

11 accordance with the invention. 

12 Fig. 4A is a flow diagram of the method for an advantageous enribodiment of the 

13 invention for over-the-air activation using the OTAF ID number. 

14 Fig. 4B is a variation of tiie flow diagram of Fig. 4A, adding steps to provide a 

15 simultaneous voice path over-tiie-air to tiie carrio-'s busing office. 

Pig, 5 is a flow diagram of tiie metiiod for an alternate embodiment of the invention 

17 where a sequentially serialized dummy MIN is used in tiie over-tiie-air activation process. 
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Fig. 6 is a flow diagram illustrating the method of the invention for a previously 
activated mobile station which seeks registration in a new service area. 

Fig. 7 is a schematic block diagram of a network signal transfer point, in accordance 
with Uie invention. 

Fig. 8A is a functional block diagram of a mobile station. 

Fig. 8B illustiates plurality of mobile stations, each witii tiie same OTAF ID number 
store th^ein. 

Fig. 8C illustrates plurality of mobile stations, each witii a different dummy MIN 
stored therdn. 
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1 Detailed Description 

2 "Hie invention is a method and system for activating a mobile station in a wireless 

3 communications network. The system includes an over the air activation processor in the 

4 network that initiates an activation process in response to recdving a registration message 

5 ftom a mobile switching center sMving the mobile station requesting the activation. This 

6 activation process is rdferred to. herdn as the "OTAF" , which is an abbreviation for "over 

7 theair activation function." 

8 Each mobile station has a unit of information stored into it at the time of its 

9 manufacture to enable it to request over tiie air activation. That unit of information is either 

10 tiie network routing address of tiie OTAF processor, or alternately, it is a value tiiat is 

11 translatable into that address. There are two alternatives for expressing tiie value tiiat is 

12 translatable into tiie routing address of tiie OTAF processor. The first alternative is an 

13 OTAF ID number that is stored in each mobile station. The same value of ttie OTAF ID 

14 number is stored in every mobile station. The second alternative is to store a sequentially 

15 serialized dummy value for tiie mobile identification number or dummy MIN. The dummy 

16 MIN is diffoent for each mobile station. 
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1 mra the mobUe Station is turned on for the fim time in the network, it cannot 

2 conduct a normal communications session with other subscribe units because it has not beat 

3 activated in the network. In accordance with the invention, the mobile station requests 

4 activation over the air by transmitting to the local mobile switching center a registration 

5 order. The registration order will include one of the three altmatives desoibed above, 

6 either the routing address of the OTAF processor, or the OTAF ID number, or a dummy 

7 MIN; 

8 The local mobile switching center recdves registration orders from previously 

9 activated mobile stations, as well as from new mobile stations. If a previously activated 

10 mobile station is moved into the coverage area of a locsd mobile switching center, the mobile 

11 station must become registered, in the new area before it can conduct normal communications 

12 sessions. A previously activated mobile station will have a valid MIN which it sends in the 

13 registration order transmitted to the local mobile switching center. The valid MIN is not 

14 distinguished by the mobile switching cenVst from a dummy MIN. In both cases, the mobile 

15 switching center prq)ares a registration notification message containing the MIN and 

16 forwards it to the signal transfer point (STP) in the network. 

17 In accordance with the invention, the translation tables in the agnal transfer point 

18 (STP) are constructed to map all dummy MINs to the network routing address of the OTAF 

19 processor. There, the activation process is initiated for the requesting mobile station in 
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response to the OTAF processor receiving the registration notification message. A record is 
created in the visitor location register (VLR) at the mobile switching center, to enable the 
activation parameters resulting from the activation process to be sent back to the mobile 
station, using the dummy MIN value. 

Instead, if the MIN in the registration notification message received by tiie signal 
transfer point (STP) is a valid MIN, tiie translation table maps tiie registration notification 
message to tiie network routing address of the home location register (HLR) Uiat is 
responsible for handling tiie registration request from its assigned mobile station. This 
request is only for tiie registration of a previously programmed phone in tiie new local 
s^ce area, not for tiie activation of a new phone. 

Furtiier in accordance witii flie invention, tiie mobile switching center is able to 
recognize and distinguish a registration order from a mobile station using tiie OTAF ID 
number to request activation. In tids case, tiie mobUe switching center inserts tiie OTAF ID 
numbCT into tiie registiation nptification message it prepares for sending to tiie signal transfer 
point (STP). Since tiie OTAfIiD number is tiie same for every mobile station, tfie electronic 
serial number (ESN) of tiie mobile station, fliat is sent with every registration order, is also 
included in tiie registration notification message sent to tiie signal transfer point. A record is 
created in tiie visitor location register (VLR) at tiie mobile switching center, to enable tiie 
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activation parameters resulting from the activation process to be sent back to the mobile 



2 station using the ESN. 

3 In accordance with tiie invention, the translation tables m 

4 (STP) are constructed to map tiic QTAF ID number to tiie routing address of tiieOTAF 

5 processor. There, tiie activation process is initiated for tiie requesting mobile station in 

6 response to the OTAF processor receiving tiie registration notification message. 

7 In an alternate embodiment of tiie invention, tiie unit of information stored in tiie 

8 mobile station at tiie time of its manufacture to enable it to request over tiie air activation is 

9 tiie network routing address, itself, of flie OTAF processor. In tius embodiment, tiiere is no 

10 need for an address translation by tiie signal transfer point (STP). In this embodiment, tiie 

11 mobUe switching center forwards tfie registration notification message directiy to tiie OTAF 

12 processor. The identity of flie mobUe switching center and tiie ESN of tiie mobile station is 

13 included in tiie registration notification message. A record is created in the visitor location 

14 register (VLR) at tiie m6bile switching center, to enable tiie activation parameters resulting 

15 from tiie activation process to be sent back to tiie mobile station using tfie ESN. 

16 Furtiier in accordance witii tfie invention, tiie subscriber of the mobUe stotion can 

17 place a simultaneous voice call to an activation center in tfie network using tiie mobile 

18 station, nie subscriber can provide to tiie activation center credit information and tfie 
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1 subscriber can specify the types of service features wanted for the The 

2 activation center then sends audiorization data to the OTAF processor in response to the 

3 information received from the subscriber over the voice channel. The OTAF processor can 

4 then complete the activation process in response to the authorization data. 

5 Turning now to the figures, Fig. 1 shows a network reference model for the over-the- 

6 air activation function that controls delivery of the over-the-air activation messages to the 

7 mobile station. The mobile station 100 includes the mobile station (MS) and the short 

8 message entity (SME). The mobile station 100 communicates over-the-air with the base 

9 mobile statidn interworkihg function (B^fl) which includes the base station BS 102, the 

10 mobile switching center MSG |04, and the visitor location register VLR 106. The base 

11 station, BS, is connected by means of the link A to the mobile switching center, MSG, which 

12 in turn is connected by mejms of the link B to the visitor location register, VLR. Also 

13 shown in Fig. 1 is the home location register, HLR 108, which is assigned to handle the 

14 maintenance of location and business records for the specific mobile telq)hone 100. Tlie 

15 home location register 108 is typically located at a geographically remote location from tiic 

16 BMI curientty seryidng over-tiie-air communications with the mobile station 100. The HIA 

17 is connected by means of tiie link D to the VLR 106. Also shown in Fig. 1 is tiie over-tiie- 

18 air activation function OTAF MO' which is connected by means of a link Q2 to the mobUe 

19 switching center 104 and is also connected by means of tiie link D2 to tiie home location 

20 register 108. The OTAF fimction 110' performs activation procKsing in re^hse to a 

21 registration order from tiie mobile station 100 which has not previously been activated, and 
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downloads acUvation parameters in the form of NAM parameters to the mobiie station 100. 

2 The links A. B, D, D2, Q2, and UM shown in Fig. 1 are interfaces between network 

3 entities, as defined in the standard TTA IS^l. revision C ANSI ballot version, January, 3, 

4 1996. 

5 Fig. 2 illustrates the over-the-air activation physical architecture. The mobile station 

6 100 communicates over-the-air with the local base station 102, using the IS-136 standard. 

7 This standard is documented iii TIA IS-136 Revision A. March 21. 1996. The base station 

8 102, the mobUe switching center 104, and the visitor location register 106, are typically co- 

9 located at a local base station complex. The MSG 104 coinmunicates over the fixed 

10 supporting network to the signal transfer point. STP 114, which in turn will forward 

11 messages from the MSG 104 to either the home location register, HLR 108. or alternately to 

12 the over-the-air activation function processor, OTAF processor 110. The VLR 106 at the 

13 base station complex can also directty access a particular HLR 108 in the fixed supporting 

14 network. Also shown in Fig. 2 is an activation center 112 which includes business systems 

15 and billing systems which are connebted in the fixed supporting nen^^^^ 

16 processes 110 and to the HLR 108. 

17 The over-the-air activation feature requires a notification be sent from the MSG 104 

18 to the OTAF processor 110. This registration notification is via an IS-41 message on tiie 

19 Signaling System 7 (SS7) network. The fixed supporting network requires routing 

20 information to be able to send tiie registration notification from the MSG 104 to the proper 

21 network node, which in this case is tiie OTAF processor 110. In accordance witii tiie 
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inv^tion, the mobile stations 100 are pre-programmed wiOi infonnation at the time of their 

2 manufecture to be able to request over-the-air activation. Ttie unU of prog^med 

3 infonnation is ather tiie network routing address of ttie OTAE processor 110 or alternately it 
is a value that is translatable irito that address. When tiie unactivated mobile station ICQ 
powers tip in tiie network, tfie mobUe station requests activation over-ti^e-air by transmitting . 

6 to tiie local mobUe switching center 104 a registration order tiiat includes one of tiic three 

7 altonatives for pre-programmed information, dtiier tiie routing address of ti»e OTAF 

8 processor 110, or tiie OTAF ID number, or a dummy MIN value. The MSC 104 tiien 

9 forwards tins information tiirough tiie network to ttie over-tfie-air activation function 

10 processor 110. 

11 in apreviously activated mobile station lQO, tiiat is a mobile station 100 tiiat has been 

12 programmed witti a valid mobfle identification number MIN. tiie re^sttation order 

13 transmitted over-tiie-air contains tiie mobUe station's 1^. encoded in an^K^^^ 

14 station ID (MSID). (See tiie standard HA K-136 revision A, March 21, 1996). The IS-136 

15 standard specifies niles for encoding tiie Mm into tiie MSro. The 

16 of tiie registration order which is described in tiie IS-41 standard. Typically tins operation 

17 takes place for a previously activated mobUe station 100 which is moved into tiie coverage 

18 area of tiie local mpbUe switching center 104 and must become registered in tfie new area 

19 before it can conduct normal communication sessions. The registration notification is carried 

20 in tiie mobUeappUcation part (MAP) layer of tiie SS7 transport, as is sped 

21 standard. 
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1 CeUular telq)hone networks use the global tiUe translation (GTT) on the MIN at the 

2 signal transfer pwnt 114 in a fixed supporting network, to route IS-41 messages to the home 

3 location register, HLR 108, in normal communications sessions. Global tifle translation 

4 (GIT) is described in the standard ANSI T1.112 - 1992, SS7, Signalling Connection Control 

5 Part (SCCP). The global tiUe indicator type 2 is used, with a translation type value of 3 to 

6 specify the "MIN to HLR" translation in the ST? 114. The global tide address information 

7 fidd contains the ten di^t MIN (BCD encoded). For Example, the MSC 104 and the VLR 

8 106 will send the registration nptification to the signal transfer point 114, which performs the 

9 GTT translation on the MIN to* obtain routing information in the fonn of a point code and 

10 subsystem number in the fixed supporting network, to the HLR 108, Thus, in normal 

11 communications sessions, the registration notification is routed from the MSC 104 and VLR 

12 106 to the HLR 108 which is responsible for tiie specified MIN from the requesting mobile 

13 station 100. 

14 whenamobilestation 100 has not previously been activated, the NAM parameters 

15 have not been loaded to the mobile station and there is no corresponding HLR record in any 

16 HLR 108 the fixed supporting network for that mobile station. The unactivated mobile 

17 station 100 does not have a valid MIN stored in it. If the unactivated mobUe station attempts 

18 100 icgistration, tiiere is no corresponding HLR 108 associated with that mobile station. 

19 Since there is no valid MIN in the mobile station 100, the.global titie translation cannot be 

20 performed in the signal transfer point 114 in the fixed supporting network. This would 

21 normally prevent over-the-air activation since it would not be possible in the prior art to 
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communicate over-the-air activation requests from the mobile station 100 to an OTAF 

2 proccMor 110 in the fixed supporting network. Correspondingly , it would not be possible 

3 download NAM activation parameters from the OTAF processor 110 to tiie mobile station 

4 100. During tiie over-the-air activation process, ti»e OTAF processor 110 must deUver the 

5 NAM parameters to tiie mobile station 100. In order to do tiiis, tiie over-the-air activation 

6 function processor 1 10 must have an address of the serving MSG 104 plus the mobUe station 

7 must have registration information in the VLR 106 of the serving MSG 104. In accordance 

8 witii tiie invention, mobUe stations 100 will be pre-programmed witii information at Hat time 

9 of tiieirmanufecture to enable tiiem to request over-tfie-air activation. That unit of 

10 information is dUier tiie network routing address of tiie OTAF processor 1 10, or alternately 

11 it is a value fliat is translatable into tiiat address. There are two alternatives for expressing 

12 the value tiiat is translatable into tiie routing address to tiie OTAF processor 110. tiie first 

13 being an OTAF ID number tfiat is stored in each mobile station 100. The same value of tiie 

14 OTAF ID number is stored in every mobUe station 100. The second alternative is to store a 

15 sequentially serialized dummy value for tiie mobUe identification number, called a dummy 

16 MIN. The dummy MIN is different for each mobile station 100. 

17 In tiie advantageous embodiment of tiie invention, an OTAF ID number is stored in 

18 each mobile station 100. The OTAF ID number is a ten digit E. 164 telephony number, 

19 using BGD encoding. TTie format foUows standard IS-41 digit encoding (such as used in tiie 

20 IS-41 Sender Identification Number). This standard format is described further in the 

21 GCnr Blue Book, Volume H Fascicle n.2. Telephone Network and ISDN - Operation 
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1 Numbering, Routing and Mobile Service, Recommendation E. 164; Numbering Plan for the 

2 ISDN Era. The OTAF ID number is an address which appears as a directory number for 

3 the OTAF processor 110, but is used only for routing and is^ non-dialable number not 

4 supporting voice circuits. The registration order in the IS-136 standard is modified to carry 

5 the OTAF ID number in tiie air interface message. In addition, tiie mobile station 100 must 

6 supply an MSID value in tiie message to uniquely identify tiie mobile station sending the 

7 message. This MSE) value is constructed using tiie electronic serial number (ESN) of Uie 

8 mobile station 100, as is specified in tiie IS-136 standard. This standard specifies how and 

9 MSID is to be constructed if a'imobile station does not have a valid MIN. 

10 Upon receipt of tiie air interface registration order, tiie MSG 104 and VLR 106 

11 construct an IS-41 registration notification message using tiie information supplied in die air 

12 interface registration order from tiie mobile station 100. The MSG 104 recognizes tiiat ttie 

13 mobile station 100 supplied an OTAF ID number, and tiius tiie MIN field is not populated in 

14 tiie registration notification message. The OTAF ID number is included in tiie Signaling 

15 Connection Control Part (SCCP) layer of ttiemdbUeappUcation part (MAP) of tiie IS-41 

16 message. The SCCP layer is ^escribed in tiie published standard ANSI T1.I12 Signalling 

17 System No. 7 (SS7) - SignaUirig Connection Control Point (SGGP). The MSG 104 and 

18 VLR 106 tiien send the registration notification message to tiie signal transfer point 114 in 

19 tiie fixed supporting network. The VLR 106 also creates a record of tiie mobile station 100 

20 using the ESN and tiie MSID for tiie mobile station 100; 
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1 The STP 1 14 receives the registration notification meslsage and recognizes that it is to 

2 perform the global titte translation (GTT) on the OTAF ID number, iii order to get the fixed 

3 supporting network address of the OTAF processor 110. A oew translation type has to be 

4 used for the "OTAF ED number to OTAF processor" translation. The STP 114 translates the 

5 OTAF ID number into the routing address information (PC/SSN) for the OTAF processor 

6 110 in the fixed supporting network, and a registration notification message is forwarded to 

7 the OTAF processor 110. 

8 This routing mechanism, in accordance with the invention, allows for routing a 

9 registration notification message without the need to have a mobile identification number 

10 MIN preprogrammed into the mobile station 100. 

11 The information fiow diagram of Fig. 3 illustrates the over-the-air activation 

12 registration flow for activation registration using the global title translation on the OTAF ID 

13 numb». The figure is organized with the vertical axis representing time and the horizontal 

14 axis representing messages passing between the mobile station 100 Gabeled MS), the mobile 

15 switching center 104 (labeled MSQ, the signal transfer point 1 14 Oabeled STP), and the 

16 OTAF processor 110 (labded OTAF). When a subscriber powers up a mobile station MS, 

17 the mobile station engages in an acquisition phase to obtain a channel assignment from the 

18 base station, which is identified in the Fig. 3 as system overhead. Then the mobile station 

19 MS sends an IS-136 registration order (message A) to the MSG 104 containing the OTAF ID 

20 number (designated OTAF ID in Fig. 3). 
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Then the MSG 104 receives the registration order (message A) from the air interface 

2 and it formats an IS-41 registration notification (message B) identified as "REGNOT" in Fig. 

3 3. The MSG 104 sends tiie REGNOT to tiie STP 1 14 for routing. 

4 Then tiie STP 114 performs a global titie traijslation on tiie OTAF ID number (OTAF 

5 ID) and routes tiie REGNOT (message G) to tiie OTAF processor 110. 

6 The OTAF processor 110 processes ttie REGNOT and returns a REGNOT ire 

7 result (message D) to tiie MSG 104. 

8 Fig. 3 also shows an MS origmate attempt where tiie mobile station MS attempts to 

9 originate a voice connection to tiie fixed supporting network. The simultaneous vcnce 

10 origination attempt and registration order will take place in tiie four step sequence of 

11 messages E, F, G, and H shoWji in Fig. 3, which is tiie same as tiie four step sequence of 

12 messages A, B, G, and D previously described for Fig. 3. 

13 Fig. 4 A illustrates a flow diagram of a sequence of operational steps for carrying out 

14 over-tiie-air activation using an OTAF ID number. Step 402 begins by programming tiie 

15 over-tiie-air function ID number into a new mobile station 100 at Oie time of manufacture. 

16 Step 404 in Fig. 4A has tiie mobile station 100 turn on tiie unit's power for tiie first 

17 time in tiie network. Then in step 406, mobile station 100 prepares tiie registration order 

18 message to include tiie OTAF ID number and tiie ESN. Then in step 408, tiie mobile station 

19 100 transmits station 100 a registration order over-tiie-air to tiie base station and tiie mobile 

20 switching center. 
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1 In svtp 410 of Fig. 4A, the mobile switching center 104 detects the OTAF ID number 

2 and inserts it into the registration notification message along with the ESN, which it then 

3 sends to the STP 114 in the SS7 network. The MSG 104 alsQ puts the ESN into a VLR 

4 record in the VLR 106. 

5 Then step 412 of Fig. 4A has the STP 114 translate the OTAF ID number into a 

6 routing address to the OTAF processor 110. The STP sends the registration notification 

7 message to the OTAF processor 110 in the network. 

8 In step 414 of Fig. 4A has the OTAF processor 110 initiate the activation process for 

9 the mobile station 100. In step 416, the OTAF processor 110 sends the activation parameters 

10 in the form of the NAM parameters, for the mobile station, back to the mobile switching 

11 center 104. 

12 Then step 418 of Fig. 4A has the mobile switching center 104 and base station 102 

13 transmit the activation parameters over-the-air to the mobile station 100 using the VLR 

14 record in the VLR 106 to identify which mobile station 100 is intended to receive the 

15 activation parameters. i 

16 Fig. 4B illustrates a flo;^ diagram of a variation in the method shown in Fig. 4A, 

17 wherein step 414' has the OTAF processor 110 initiate the activation process for the mobile 

18 station 100 and then wait for authorization from the business office activation center 112, 

19 shown in Fig. 2. 

20 Step 415 of Fig. 4B has a voice path established ov^-the-air by tiie mobile station 

21 subscriber. The mobile station subscriber places a simultaneous call over-the-air to the 
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1 carrier's business office activation center 112, using a special dialed number such as "1-800- 

2 ACTTVATE". The subscriber can provide to the business office activation coiter 112 credit 

3 information and the subscriber can specify the types of service features wanted for the 

4 mobile service. The business office activation center 112 then sends authorization data to the 

5 OTAF processor 110. 

6 Step 416' of Fig. 4B then has tiie OTAF processor 110 complete tiie activation 

7 process and send the activation parameters for the mobile station back to the mobile 

8 switching center 104. Then step 418 of Fig,. 4B has the mpbUe switching center 104 and 

9 base station 102 transmit the acti>^tion parameters over-tiie-air to the mobile station 100. 

10 Fig. 5 illustrates a flow diagram of a sequence of operational steps for an alternate 

11 embodiment of the invention, wherein each new mobile station 100 is programmed at the 

12 time of manufecture with a sequentially serialized dummy MIN mobile m number. This is 

13 shown in step 502 of Fig. 5. Step 504 has tiie mobUe station 100 turn the unit's power for 

14 tiie first time in tiie network. Stq> 506 has a mobile station 100 prepare registration order 

15 message to include tiie dummy MIN. Step 508 has tiie mobile station 100 transmit the 

16 r^stiation order over-tiie-air to tiie base station and mobile switching center 104. 

17 step 510 of Fig, 5 has tiie MSG 104 prepare registration notification message witii tiie 

18 dummy MIN. This operation is tiie same as if tiie mobile stiition 100 were requesting a 

19 normal registration for a previously activated mobile station, tiie mobile switching center 104 

20 being unable to distinguish bet}veen a dummy MIN and a valid MIN. The mobile switching 

21 center 104 tiien sends tiie registration notification message to tiie STP 114 in tfie SS7 
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network. The MSG 104 puts the dummy MIN into a VLR record in the VLR 106. In step 

2 512, the STP 114 translates all dummy MINs into the routing address of the OTAF processor 

3 110. AU of the plurality of sequentially serialized dummy M^N values are translated by the 

4 STP 114 into a single OTAF processor address in the fixed supporting network. Then the 

5 STP 114 sends the registration notification message to the OTAF processor 110. 

6 Then stq) 514 of Fig. 5 has the OTAF processor 110 initiate the activation process 

7 for the mobUe station 100. In step 516, the OTAF processor 110 sends the activation 

8 parameters for the mobile station back to the MSG 104. 

9 Theninstep518ofFigy5, the MSG 104 and base station 102 transmit the activation 

10 parameters over-tiie-air to the mobile station 100 using the VLR record in VLR 106 to 

1 1 identify with tiie dummy MIN which mobile statiion 100 is the intended recipient for the 

12 activation parametiers. 

13 Fig. 6 is flow diagram of the sequence of operational stq)s for a previously activated 

14 mobile station 100 having a valid MIN, which seeks registration in a new service area. 

15 In step 602, tiie previously activated mobile station 100 seeks registration in the new 

16 services area. In step 604, thejmobae station 100 turns on the unit's power in the network. 

17 In step 606 tiie mobUe station 100 prepares a registration order message to include tiie vaUd 

18 mobile identification number (MIN). In step 608, tiie mobile station 100 transmits the 

19 registration order over-tiie-air to tiie base station 102 and MSG 104. In step 610, tiie MSG 

20 104 prepares the registration notification message witii tiie valid MIN and sends it to tiie STP 

21 1 14 in tiie SS7 network. The MSG also puts the valid MIN in a VLR record in VLR 106. 
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1 In Step 612, the STP 1 14 translates the valid MIN into the routing address of the HLR 108 

2 asngned to the mobile station 100. The STP 114 saiis the registration notification message 

3 to the HLR 108. In step 614, the HLR 108 initiates the registration process for the mobile 

4 station for the new service area. In step 616, the HLR 108 sends the new registration 

5 information for MS 100 back to the MSG 104. In step 618, the VLR 106 updates the new 

6 registration information and begins local service to the mobile station 100 using the VLR 

7 record. 

8 Fig. 7 illustrates the STP 114 and its translation table 700 and shows how a plurality 

9 of dummy MINs having different, sequentially serialized values, are translated in translation 

10 702 into a single OTAF address. Fig. 7 shows several example translations of input 

11 expres^ons in the dialed number fonnat to output Signaling System 7 (SS7) network 

12 addresses. For example, the dialed number "911" input to the translation table 700, is 

13 translated into the SS7 network address of emergency services. As anotho^ example, the 

14 diided number "1-800-ACnVATE" input to the translation table 700, is translated into the 

15 SS7 network address of the budness office activation center 1 12 shown in Fig.2. As anothn 

16 example, the dialed number fonnat for the valid MIN "VAUD MIN-S" input to the 

17 translation table 700, is translated into tiie SS7 network address of the HLR-5 home location 

18 regist^ for that MIN. As anotiier ocample, the dialed number format for the valid MIN 

19 "VALID MIN-6" input to the translation table 700, is translated into tiie SS7 network 

20 address of Uie different HLR-6 home lodtition register for that differoit valid MIN. In 

21 accordance wiUi the invention,, all of the dummy MINs are translated by the translation 101 
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1 in the translation table 700 into the network address of the OTAF processor 110. Still 

2 further in accordance with the invention, the OTAF ID number is transited by the 

3 translation table 700 into the SS7 network address of the OTAF processor 110. 

4 Fig. 8A shows a schematic diagram of a mobile station 100 with a preprogrammed 

5 OTAF ID number 810 or alternatdy with a pre-programmed dummy MIN 832. Mobile 

6 station 100 includes KF transmit and recdve circuits, digital circuits, and vmce drcuits. 

7 Mobile station 100 also includes tiie RAM memory 806 which stores the NAM parameters in 

8 the NAM register after they are downloaded over the air from tiie OTAF processor 1 10. 

9 Mobile station 100 also includes- the programmable read only memory (ROM) 808 that is 

10 programmed at tiie time of manufacture with tiie ESN aiid with tiie OTAF ID number 810. 

11 In tiie alternate embodiment o£ tiie invention, mobile station 100 alternately includes tfie 

12 programmable ROM 830 (shown in dotted outiine in Fig. 8A) tiiat is programmed at tiie time 

13 of manufacture witii tiie ESN and witii a sequentially serialized dummy MIN 832. 

14 Fig. 8B shows how a plurality of mobile stations 100, 100', and 100" are all 

15 preprogrammed witii tiie identical OTAF ID number 810, in tiie advantageous embodiment 

16 Fig. 8C shows how a plurality of mobile stations 100, 100*. and 100" in tiie alternate 

17 embodiment, are preprogrammed with mutually different dummy MIN values 832, 832*, and 

18 832". 



